ABSTRACT.--The communal breeding system of the Guira Cuckoo (Guira guira) was studied near Brasilia, Brazil. Guiras occurred in groups of 2 to 13 adults (mode of 6) in the 86 nests observed. Communal clutch size was correlated with group size, an indirect indication that more birds contribute to the clutch in larger groups. Clutch size varied from 4 to 20 eggs, but usually fewer eggs were incubated than were laid, since egg tossing by the adults was common. The temporal patterns of egg laying and egg loss, while generally similar to those of other crotophagines, differed in some ways. Egg losses occur at any time after laying starts. 
). In cooperative breeding, a single pair may raise young with the assistance of other individuals; less commonly, in communal breeding, three or more breeders raise young in the same nest (Koenig and Pitelka 1981) . Although a number of explanations for these social systems has been proposed, the habitat-saturation hypothesis (Selander 1964 ) is cited most widely. According to this idea, when a habitat is "saturated," young birds do not have the option of dispersing to attempt independent breeding.
In this paper, I describe the social system of the Guira Cuckoo (Guira guira), which is evaluated with regard to the advantages and disadvantages of group living, and the available breeding options. Despite general information concerning its natural history, little has been published on the guira's breeding biology and Study population and banding.--General observations concerning flock behavior, foraging, and vocalizations were conducted before most nesting activity started. For descriptive purposes, I taped songs from two birds (one song type from each) and used Staicer's (1989) terminology to describe the sonograms obtained from these vocalizations. Repeated units in a song are called notes and are identified with a given letter. Songs are sequences of notes preceded and followed by relatively long quiet intervals in comparison to the intervals between notes. Songs are composed of one or more phrases, which are sequences of the same note. A phrase pattern is a specific sequence of phrases, coded numerically, which is used to characterize a song.
To obtain birds for banding, the only successful capturing method was the use of caged, hand-reared lure birds surrounded by entangling monofilament "noose mats." These traps were placed within a group's territory after incubation had started (see Vehrencamp 1977). Some birds never came to the trap and, with repeated use of captive decoys on a single territory, the probability of catching birds was lowered. The adult population under study consisted of at least 173 birds in 1987 (approximately 21% banded), 125 birds in 1988 (approximately 34% banded), and 130 birds in 1990 (approximately 10% banded). Over the three years, 91 adult birds were captured and banded. Sexing of birds by laparotomy was attempted initially, but discontinued when three groups deserted their nests after this procedure was first employed.
Nest censusing.--Systematic searches revealed that almost all nests were placed in a single tree species, Araucaria angustifolia (an introduced, thorny tree in the Central Brazilian Plateau, but native to southern Brazil). A total of 177 Araucaria trees occurred within the area (Table 1) . After the rains started each year, I searched the trees for active nests at weekly intervals.
The geographical distribution pattern of the groups in the area was analyzed by evaluating the number of potentially suitable but unoccupied breeding sites in the area. I defined a nesting site as an area of approximately 0.28 km • (i.e. a circular area with a 300-m radius), containing at least one Araucaria tree, with evidence of prior breeding in the form of old, but functional (i.e. not obviously deteriorated), guira nests. There were 39 such sites in the study area (Fig.  1 ). Of these, 20.5% were unoccupied in all years. For a more conservative approach in the analyses below, I restricted the definition of "potential nesting site" [Auk, Vol. 109 Of the 134 nestlings from 40 nests that survived to fledging (i.e. those that were able to leave the nesting tree through sustained flight) in all years, 65 (49.0%) were banded. Groups were visited periodically to check on the progress of the nestlings, but observations were conducted at a distance to avoid nest disturbance. Once incubation started, the nest was not checked until some hatching was expected.
Group size.--Group size was determined by counting all birds around the nest at each visit. Because not all birds were present each time, several counts were necessary before a consistent number was reached. Group size was not determined for 22 of the 86 census nests because consistent counts could not be obtained. This occurred when the birds were in dense cover, or when the nest was deserted before many group counts had been made.
Behavioral observations.--Seven focal groups were observed to collect data on adult participation in caring for chicks. Typically, observations were conducted from a vantage point about 10 m from the nest, using a blind placed on a 6-m scaffold.
Nest attendance (see below) was recorded at two nests after the chicks had hatched (A3.1 in 1988; A7.1 in 1990) during 67 and 63 h of observation, respectively. Nest attendance behavior generally followed a feeding trip, and only one adult at a time acted as attendant. I recorded the time each group member spent on exposed perches within 10 m of the nest after having fed a chick. Other behavioral options were possible after adults fed chicks, but were not considered attendance behavior. These included: adult remaining on nesting tree; perching within sight but >10 m from nest; foraging within sight of nest; and flying out of sight. Observations generally were conducted for 5 h each day, from just after chicks hatched until they fledged.
Because no among-year differences in breedingsuccess variables were found, data were pooled across years for several statistical analyses: clutch size (F = Frequency distribution of breeding-group sizes of Guira Cuckoos in Brasilia, Brazil (1987, 1988, 1990 ).
est suitable breeding sites were always occupied (oe distance apart = 683 m). During the study, groups used the same territories for renesting within the same breeding season 18 times. For 14 of these groups, at least two adults were marked (either banded or marked with dye left inside the nest) during the first breeding attempt, and were recognizable during subsequent renestings. In 10 of these cases, the group used a different tree within the territory that was 3 to 100 m from the first nesting tree. The remaining groups used the same nest for renesting.
The 1990 experimental procedure to evaluate group defense of adjacent and suitable nesting sites was applied to seven active groups. In six cases, no guira was attracted to the lures (the Table 2 ). Eggs laid at the beginning of the nesting cycle frequently disappeared or were found below the nest the following day. Groups where no eggs were lost (19% of 63 nests) ranged in size from two to nine individuals. In one large The most common egg-loss pattern (66.1% of 56 nests) was sequential (one egg per day), typically before incubation started (Table 4) . However, in 23% of the nests, multiple eggs were lost simultaneously, and this occurred before and after incubation had started. In one nest, the whole clutch was found on the ground (within a 24-h period) after incubation was ini- Nest mates usually hatched within 24 h, but occasional asynchrony was also observed. Of 28 clutches where hatching dates for all chicks were known, 75% hatched all members synchronously (within 24 h). In four clutches (14.3%), a single egg took one day longer to hatch than those in the rest of the clutch, in two clutches (7.1%), three days elapsed before the last egg hatched and, in one clutch, the span was four days.
Guira Cuckoo chicks grow very rapidly and by the fifth or sixth day can leave the nest and move to the far side of the tree if approached. Fledging typically occurs around the 15th day after hatching, but occurred as early as the 12th day (oe = 15.1 + 2.2 days, n = 13).
Nesting success.--In 1987, 33 breeding cycles were monitored for all or part of the cycle. In- cluded are five groups that bred twice and one that bred three times within the first six months of the rainy season. Of these, three produced hatchlings both times, two did so in only one of the nesting attempts, and the group that attempted breeding three times was successful only in its first two nestings. In 1988, 28 breeding cycles were monitored, of which five were second nestings. In these renesting groups, three were unsuccessful both times, and two groups produced chicks only once.
In 1990, 25 breeding cycles were monitored. Of these, five were renesting attempts in which just one group was unsuccessful both times. Of all nesting attempts recorded (n = 86), 35.0% resulted in nest desertion, either during laying or incubation. Some of the desertions during incubation probably resulted from disturbance to the nest from research-related activities.
Loss of eggs or young obviously due to predation apparently was not a major cause of mortality (5 of 86 nests). Predation was inferred whenever the whole clutch or brood disappeared simultaneously or the nest and/or contents were visibly damaged (other cases of predation may have gone undetected). Predation after the chicks had hatched was obvious in only one case; the other four cases involved full sets of eggs.
Nests classified as "failed" (8.1% of 86 breeding attempts) were those where some young hatched successfully, then all died within several days. Because nestlings did not all disappear simultaneously, and some were occasionally found dead and mutilated on the ground, ! did not include these nests in the obviouspredation category. This "sequential disappearance" of nestlings also occurred in nests where several young managed to survive to fledging. This type of mortality is discussed elsewhere (Macedo 1991) . Finally, at least one nestling survived to fledging in 46.5% (n = 86) of the nests, which therefore were considered successful.
Probit analysis indicated that the probability of nesting successfully (defined as fledging at least one young) did not change across group sizes (X 2 = 15.46, P > 0.05, n = 62 nests where group size was known).
Analysis of nesting success is restricted to the 33 nests where at least one chick hatched and
where data for laying, losses and hatching were obtained ( These preliminary tests and the distribution patterns observed in guira groups suggest that some habitat may have been unoccupied every year. However, to evaluate objectively the habitat-saturation model, a thorough analysis of habitat quality (including some precise evaluation of the nesting tree) and true territory size (through estimates of foraging area) is needed. In Guira Cuckoos, within-group relatedness of some adults (Quinn et As with many other communal/cooperative breeders, there appears to be little short-term breeding advantage gained from group membership. The positive correlation between clutch and group sizes suggests the communal nature of reproduction; many of the members are not just "helpers" but potential parents. However, per capita reproductive success (no. fledglings/ no. group members) declines with increasing group size (Fig. 5) , and the probability of nesting successfully is not known to be affected by group size. Of course, status inequalities among group members could make group breeding advantageous for some birds and disadvantageous for others, even over a short time span.
In the population of Groove-billed Anis studied by Vehrencamp (1976), 49% of the groups had only one female contributing to the clutch. In my study area, only 5.8% (n = 86) of the groups possibly had only one female in the nest. Single-female clutches were suspected when all three of the following criteria were applicable: (1) fewer than seven eggs were laid (an esti- Cuckoos also occurred during the nesting period, especially after the nestlings hatched. Most of the time, one guira perched near the nesting tree and remained alert while the remaining group members foraged out of sight of the nest.
The approach of a human, for example, elicited loud staccato calls from these birds, resulting in the immediate convergence of group members on the nest. Nest attendance may provide a major benefit of sociality for crotophagines in general.
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